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Abstract 



> 
(N 

■ We present a general classification of all four fermion final states 

, in 77 collisions and a calculation of cross sections below the W~^W~- 

threshold. 

Q\ • The planned e'^e Linear Colhder will provide the opportunity to study 

77-collisions with energies of several hundred GeV in the center of mass 
Ph! system. Of immediate interest will be gauge and Higgs boson production. 

{iLii However, neither the Higgs, nor the W or the Z will be directly observed 

^ ' and we typically have to study four fermion production processes, for which 

the resonant diagrams 77 VV 4/ do not form gauge invariant subsets 
and calculations of 77 — > 4/ beyond on-shell gauge boson production are 
required for precision studies. 
5^ I As a step towards the construction of a complete event generator for 

77 —>■ 4/, we have introduced a classification of all four fermion final states 
in 77-collisions and the corresponding Feynman diagrams. Fig. |I| shows all 
six topologies appearing in the Feynman diagrams for 77 —>■ 4/. The flavors 
of the final state fermions determine which of W, Z, 7, or g contribute for 
the lines labelled such. In a three generation standard model, there are 98 
possible four fermion final states that fall into only eight different classes. 
They are listed in table |l| with the number of diagrams for each topology. 
The charged current classes (CCn) are gauge invariant completions of W- 
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Table 1: The eight classes of diagrams in ^yy ^ Af. 
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Figure 2: Integrated cross sections for charged current final states below the 
VF"'"H^~-threshold (full circles: full calculation, open circles: 77 WW*). 



pair production and, unlike e^e~ 4/, there are no final states without 
multi-peripheral diagrams. The neutral current classes (NCn) do not contain 
any cubic or quartic gauge couplings. Finally, the mixed classes (mixn) 
correspond to final states that are invariant under the transformation from 
"charge exchange" to "charge retention" form and vice versa. For each class, 
one typical final state is given (see []T| for complete lists). The column 0{as) 
shows the number of one gluon exchange diagrams to be added in the neutral 
current classes for purely hadronic final states. 
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